Hormonal regulation of postnatal development of renal tubular transport processes.
Renal tubular transport of p-aminohippurate (PAH) is immature at birth. Repeated saturation of transport sites by treatment with various organic anions is without any influence on the postnatal development of kidney transport capacity. Hormonal regulation of postnatal maturation of PAH transport must therefore be taken into consideration. It was tried to stimulate immature PAH transport by treating rats of different ages with thyroid hormones, corticosteroids or testosterone, respectively. In rats with immature kidney function, renal PAH excretion can be stimulated by daily treatment with thyroid hormones. Experiments on renal cortical slices have shown that PAH excretion is preferentially stimulated by an increase of transport capacity. Whereas thyroid hormones stimulate the renal excretion of PAH both in young and in adult rats, dexamethasone treatment is more effective in rats with immature kidney function. Dexamethasone treatment is without any influence on PAH accumulation in renal cortical slices. Kidney weight and the protein content of kidney tissue was increased after dexamethasone treatment. Repeated testosterone administration did not stimulate the PAH transport in rats of different ages. The data have demonstrated the influence of thyroid hormones or of dexamethasone on renal tubular transport processes in rats with immature kidney function. Treatment with such hormones could be useful in the management of renal insufficiency in full-term and pre-term neonates with immature kidney function.